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MANUFACTURING METHOD OF THIN 
FILM TRANSISTOR PANEL 

BACKGROUND OF THE INVENTION 

1. Field of Invention 

The present invention relates to a method for manufac 
turing liquid crystal display panels, and especially a method 
for manufacturing thin ?lm transistor (TFT) panels. 

2. Related Art 

The TFT liquid crystal display panel is a very popular 
planar display panel With the advantages of small volume, 
high resolution and loW poWer consumption. It has been 
Widely used in information display devices of various elec 
tronic products, such as TVs ‘ computers ‘ cellular phones 

~ personal digital assistants (PDA) ~ liquid crystal projec 
tors and information appliances (IA). The thin ?lm liquid 
crystal display panel (TFT-LCD) contains tWo separated 
parallel glass panels. Liquid crystal material is ?lled into the 
space betWeen the tWo separated parallel glass panels. An 
active-matrix driving circuit of thin ?lm transistors is usu 
ally formed on one of the separated parallel glass panels. 
Each of the thin ?lm transistors corresponding to one 
speci?c pixel of the liquid crystal display panel is used to 
turn on/off the pixel. The glass panel With the thin ?lm 
transistor driving circuit can be called a thin ?lm transistor 
panel. According to the structural differences of the thin ?lm 
material, the thin ?lm transistor panel can be classi?ed as an 
amorphous silicon (a-Si) thin ?lm transistor panel or a 
polysilicon (p-Si) thin ?lm transistor panel. Due to defects 
in the amorphous silicon, the mean free path of electrons is 
in?uenced and electron mobility is reduced. The electron 
mobility With polysilicon is one hundred times greater than 
the electron mobility With amorphous silicon. Therefore, the 
application of polysilicon thin ?lm transistors on the driving 
circuit of the display has been accepted by the thin ?lm 
transistor display industry. FIG. 6 is a cross-sectional vieW 
of a polycrystal thin ?lm transistor. The method of manu 
facturing polycrystal thin ?lm transistors involves forming a 
layer of polycrystal silicon 2. The polycrystal silicon layer 
comprises tWo heavily doped n+ regions 3 ‘ 4, Which are 
source 5 and drain 6 respectively. One insulator 7 is formed 
on the glass substrate 1 and the polycrystal layer 2. HoWever, 
the tWo heavily doped n+ regions 3 ~ 4 are exposed in order 
to form a contact via connecting the source 5 and drain 6 
later. A gate 8 is formed betWeen the tWo heavily doped n+ 
regions 3 ‘ 4, and above the polycrystal silicon layer 2. A 
gate oxide layer 9 is formed betWeen the gate 8 and the 
polycrystal silicon layer 2. Conventionally, high temperature 
processes cannot be used to form a polycrystal layer pro 
viding high electron mobility on the glass substrate because 
the tolerable temperature of the glass substrate 1 is loWer 
than the processing temperature. Laser annealing is a 
method often used for forming the polycrystal silicon layer 
2. The laser annealing process involves forming a layer of 
amorphous silicon on the glass substrate by chemical vapor 
deposition. Then the amorphous silicon layer is recrystal 
liZed to form a polycrystal silicon layer by excimer laser 
annealing (ELA). HoWever, excimer laser annealing is not a 
very stable process. It is also very dif?cult to form a high 
quality crystal thin ?lm on an amorphous glass substrate. 
The polycrystal silicon layer formed by the laser annealing 
process is thus not very uniform. Its surface is too rough and 
causes current leakage of the gate oxide. When this happens, 
the transistor is damaged and the reliability of the thin ?lm 
transistor panel is negatively affected. 
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2 
Therefore, It is necessary to have a novel method for 

manufacturing thin ?lm transistor panels that provides high 
performance and reliability Without the problems mentioned 
above. 

SUMMARY OF THE INVENTION 

The purpose of the invention is to provide a novel method 
for manufacturing thin ?lm transistor panels to overcome the 
loW stability of the conventional laser annealing process and 
resultant loW quality of the polycrystal silicon thin ?lm. 

According to purposes mentioned above, the method of 
the invention for manufacturing thin ?lm transistor panel is 
to form a transparent insulator on a silicon substrate. Form 
a thin ?lm transistor structure and transparent electrode on 
the transparent insulator. A high temperature process can be 
used to obtain a thin ?lm transistor With high uniformity and 
high electron mobility. The thin ?lm transistor is, for 
example, high quality polycrystal silicon thin ?lm. After 
that, a transparent substrate is bonded onto the surface of the 
silicon substrate. The back of the silicon substrate is then 
polished by chemical mechanical polishing, or etched to 
remove the silicon substrate. A transparent thin ?lm transis 
tor is thus formed by this method. This method comprises 
the folloWing steps: provide a silicon substrate; form a layer 
of transparent insulation on the front surface of the silicon 
substrate; form a plurality of thin ?lm transistor structures 
and a plurality of corresponding transparent electrodes on 
the transparent insulator; bond a transparent substrate onto 
the front surface of the silicon substrate; remove the silicon 
substrate; and expose the transparent electrode by etching 
the transparent insulator. 

According to the invention, a color ?lter can also be added 
into the manufacturing process if necessary. For example, 
the color ?lter can be formed on the thin ?lm transistor 
structure layer. An alignment mark can also be formed on the 
transparent insulator so as to be exposed from the transpar 
ent insulator side (the alignment mark can be seen from the 
bottom surface side) after the silicon substrate is removed. 
Therefore, it can be of help if the transparent insulator side 
undergoes a subsequent photolithographic process. 

Before bonding the transparent substrate in the invention, 
a black matrix can be formed on the thin ?lm transistor 
structure layer. The black matrix de?nes the transparent 
range of pixels on the thin ?lm transistor panel and masks 
the portion of the thin ?lm transistor panel that is most likely 
to incur light-leakage problems. The black matrix can also 
be a photo mask in the step of etching the transparent 
insulator for exposing the transparent electrode. In this case, 
a back exposure process is used (expose from the transparent 
substrate side of the thin ?lm transistor panel). A positive 
photo-resist on the bottom of the transparent insulator Will 
be exposed Without an additional photo mask. A subsequent 
photolithographic process can be performed to generate a 
suitable contact via on the transparent insulator. The contact 
via alloWs the transparent electrode to be exposed from the 
transparent insulator side of the thin ?lm transistor panel. 
Hence, this traditionally complicated process is simpli?ed, 
and productivity is increased. 
According to the invention, the transparent electrode can 

also be formed on the bottom surface of the transparent 
insulator. This method comprises the folloWing steps: pro 
vide a silicon substrate; form a transparent insulator on the 
silicon substrate; form a plurality of thin ?lm transistors on 
the surface of the transparent insulator; bond a transparent 
substrate onto the front surface of the silicon substrate; 
remove the silicon substrate; and form a plurality of trans 
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parent electrodes corresponding to the thin ?lm transistor 
structures on the bottom surface of the transparent insulator. 

According to method of the invention: A color ?lter can 
be formed on the bottom surface of the transparent insulator. 
A black matrix can be formed on the thin ?lm transistor 
structure if required. 

According to purpose of the invention, another method 
for manufacturing thin ?lm transistor panels is to bond a 
transparent substrate onto the back of the silicon substrate, 
and reduce the thickness of the silicon substrate to form a 
layer of crystal silicon thin ?lm. Form the required thin ?lm 
transistor structure layer and transparent electrode on the 
crystal silicon thin ?lm. This method comprises the folloW 
ing steps: provide a silicon substrate; bond a transparent 
substrate onto the back of the silicon substrate; reduce the 
thickness of the silicon substrate to form a layer of crystal 
silicon thin ?lm; Form a plurality of thin ?lm transistor 
structures on the crystal silicon thin ?lm; etch the thin ?lm 
transistor structure layer and the crystal silicon thin ?lm to 
form suitable pixel via; form a planariZation layer on the thin 
?lm transistor structure and the pixel via; and form a 
plurality of transparent electrodes corresponding to the thin 
?lm transistor structures on the planariZation layer. 

The process for reducing the thickness of the silicon 
substrate can be Wafer polishing or etching. The planariZa 
tion layer can be produced by color ?lter material. In this 
case, the planariZation layer also provides the function of 
color ?ltering. 

The method of the invention for manufacturing thin ?lm 
transistor panels solves the traditional problems of forming 
thin ?lm transistors on glass substrate and provides advan 
tages such as high stability, high aspect ration and high 
productivity. 

Further scope of applicability of the invention Will 
become apparent from the detailed description given here 
inafter. HoWever, it should be understood that the detailed 
description and speci?c examples, While indicating pre 
ferred embodiments of the invention, are given by Way of 
illustration only, since various changes and modi?cations 
Within the spirit and scope of the invention Will become 
apparent to those skilled in the art from this detailed descrip 
tion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention Will become more fully understood 
from the detailed description provided beloW. HoWever, the 
folloWing description is for purposes of illustration only, and 
thus is not limitative of the present invention, Wherein: 

FIGS. 1A~FIG. 1I illustrate cross-sectional vieWs of 
processes in the ?rst embodiment of the invention for 
manufacturing thin ?lm transistor panels. 

FIG. 2 illustrates a top vieW of the silicon substrate 
according to the invention With an alignment mark formed 
on the surface. 

FIG. 3 illustrates that black matrix can be used as a photo 
mask. Expose the photo-resist layer on the bottom surface of 
the transparent insulator by back exposure in order to de?ne 
the range of the contact via of the transparent insulator. 

FIGS. 4A~FIG. 4] illustrate cross-sectional vieWs of 
processes in the second embodiment of the invention for 
manufacturing thin ?lm transistor panels. 

FIGS. 5A~FIG. 5G illustrate cross-sectional vieWs of 
processes in the third embodiment of the invention for 
manufacturing thin ?lm transistor panels. 

FIG. 6 illustrates a conventional thin ?lm transistor on a 
glass substrate. 
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DETAILED DESCRIPTION OF THE 

INVENTION 

The ?rst embodiment of the invention is illustrated by 
FIGS. 1A to FIG. 11, Which represent cross-sectional vieWs 
of processes for manufacturing thin ?lm transistor panels. It 
should be noted that the invention is illustrated by one thin 
?lm transistor structure and one transparent electrode on 
silicon substrate. Anyone Who is familiar With this technique 
should understand that it is possible for a plurality of thin 
?lm transistor structures and a plurality of transparent elec 
trodes to be formed on the silicon substrate by the same 
manufacturing method. 
As illustrated in FIG. 1A, a transparent insulator 12 is 

formed on the front surface of the silicon substrate 10. The 
transparent insulator 12 can be a thick ?lm used as buffer 
layer. The desired thickness of the transparent insulator 12 is 
less than one micrometer. The material of the transparent 
insulator 12 can be SiOx ‘ SiNx or other materials With 
suitable transparent insulating properties. Subsequently, a 
patterned transistor thin ?lm 14 is formed on the transparent 
insulator 12. The transistor thin ?lm 14 is used as a con 
ducting channel for the thin ?lm transistor. The material of 
the transistor thin ?lm 14 can be polycrystal silicon (p-Si) 
~ polycrstal germanium (p-Ge) ~ polycrystal silicon ger 
manium (p-SiGe) ‘ crystal silicon (c-Si) ‘ crystal germa 
nium (c-Ge) ~ crystal silicon germanium (c-SiGe) or other 
suitable semiconductor materials. The method of the inven 
tion is to form a thin ?lm transistor on a silicon substrate, so 
a high temperature process can be used to obtain a transistor 
thin ?lm 14 With high uniformity and high electron mobility. 
A doping process is performed on the transistor thin ?lm 14 
to form a suitable source region and drain region. The 
doping process is Well knoWn by those Who are familiar With 
this technique, so it is not described in detail here. 
As illustrated in FIG. 1B, form a gate insulator 16 on the 

transistor thin ?lm 14. Form a transparent electrode 18 and 
a gate electrode 20 on the gate insulator 16 by a sputtering 
process. The transparent electrode 18 can be an indium tin 
oxide (ITO) transparent electrode. The gate electrode 20 can 
be metal or poly-gate. The transparent electrode 18 can be 
formed before the gate electrode 20, or the gate electrode 20 
can be formed before the transparent electrode 18. 

Referring to FIG. 1C, an interlayer 22 is formed on the 
transparent electrode 18 ~ the gate electrode 20 » and the 
gate insulator 16. As shoWed in FIG. 1D, photolithographic 
and etching processes can be performed to create a contact 
via exposing the transparent electrode 18 and the transistor 
thin ?lm 14. Form a suitable metal contact layer 24 on the 
interlayer 22 for conduction betWeen the transparent elec 
trode 18 and the transistor thin ?lm 14, and betWeen the 
transistor thin ?lm 14 and other external devices. At this 
point, the thin ?lm transistor structure and its corresponding 
transparent electrode are formed on the silicon substrate 10. 

Referring to FIG. 1E, form a passivation layer 26 on the 
metal contact layer 24. This passivation layer 26 can be 
silicon oxide or silicon nitride. A color ?lter used in color 
display panels can be applied to the invention. As shoWn in 
FIG. 1F, a color ?lter layer 28 is formed on a portion of the 
passivation layer 26 corresponding to the transparent elec 
trode 18. The manufacturing process of the invention can 
also be performed Without the color ?lter layer 28. 

Referring to FIG. 1G, bond a transparent substrate 30 onto 
the front surface (the side With the transistor) of the silicon 
substrate. The transparent substrate 30 can be glass 
substrate, polymer substrate or other suitable transparent 
material. 
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Referring to FIG. 1H, remove the non-transparent silicon 
substrate 10 from the back surface of the silicon substrate 10 
to expose the bottom surface of transparent insulator 12. 

Referring to FIG. 11, etch aWay the transparent insulator 
12 and the gate insulator 16 to expose the contact via of the 
transparent electrode 18. After these process mentioned 
above, the ?rst embodiment of the invention is completed. 
Light can penetrate through the thin ?lm transistor panel 
because the non-transparent silicon substrate has been 
removed. 

According to the embodiment of the invention for manu 
facturing thin ?lm transistor panels, as illustrated in FIG. 1B, 
an alignment mark can be formed on the silicon substrate 
(over the gate insulator 16) When the gate electrode 20 is 
being formed. The top vieW is shoWn in FIG. 2. Hence, an 
alignment mark 32 can be exposed from the transparent 
insulator 12 side of the thin ?lm transistor panel. Photo 
lithographic processes can then be easily performed on the 
transparent insulator 12 side of the thin ?lm transistor panel. 

According to the invention, these processes can also be 
performed Without the color ?lter 28. As shoWn in FIG. 3, 
form a black matrix 34 on the passivation layer 26 before 
bonding the transparent substrate 30. The black matrix can 
be used to de?ne the range of pixels on the thin ?lm 
transistor Where light is able to penetrate, and mask the 
portion of the thin ?lm transistor panel Where light-leakage 
could possibly occur. The black matrix 34 can be a photo 
mask in the etching process for exposing the transparent 
electrode. In this case, a back exposure process is used (light 
38 exposure from the transparent substrate side 102 of the 
thin ?lm transistor panel). The positive photo-resist 40 on 
the bottom surface of the transparent insulator 12 Will be 
exposed Without an additional photo mask. A subsequent 
photolithographic process can be performed to generate a 
suitable contact via on the portion of the transparent insu 
lator 12 corresponding to the transparent electrode 18. The 
contact via alloWs the transparent insulator side 101 of the 
thin ?lm transistor panel to be exposed. Hence, traditionally 
complicated processes are simpli?ed and productivity is 
increased. 

Additionally, according to the method of the invention for 
manufacturing thin ?lm transistor panels, the transparent 
electrode layer and the color ?lter can also be formed on the 
transparent electrode side of the thin ?lm transistor panel. 
The black matrix can be applied to the manufacturing 
process. Refer to FIGS. 4A~FIG. 4], Which shoW cross 
sectional vieWs of another embodiment of the invention. 
As illustrated in FIG. 4A, a transparent insulator 12 is 

formed on the silicon substrate 10. The transparent insulator 
12 can be a thick ?lm used as a buffer layer. The material of 
the transparent insulator 12 can be SiOx ~ SiNx or other 
materials With suitable transparent insulating properties. 
Subsequently, a patterned transistor thin ?lm 14 is formed on 
the transparent insulator 12. The transistor thin ?lm 14 is 
used as a conducting channel for the thin ?lm transistor. The 
material of the transistor thin ?lm 14 can be polycrystal 
silicon (p-Si) ~ polycrstal germanium (p-Ge) s polycrystal 
silicon germanium (p-SiGe) ~ crystal silicon (c-Si) ~ crys 
tal germanium (c-Ge) ‘ crystal silicon germanium (c-SiGe) 
or other suitable semiconductor materials. 

As illustrated in FIG. 4B, form a gate insulator 16 on the 
transistor thin ?lm 14. Form a gate electrode 20 on the gate 
insulator 16 by a sputtering process. The gate electrode 20 
can be metal or poly-gate. 

Referring to FIG. 4C, an interlayer 22 is formed on the 
transparent electrode 18 ~ the gate electrode 20 and the gate 
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6 
insulator 16. As shoWed in FIG. 4D, photolithographic and 
etching processes can be performed to obtain a contact via 
corresponding to the transistor thin ?lm 14. Form a suitable 
metal contact layer 24 on the interlayer 22 for conduction 
from the source region and drain region to external devices. 
At this point, the thin ?lm transistor structure is formed on 
the silicon substrate 10. 

Referring to FIG. 4E, Form a passivation layer 26 on the 
metal contact layer 24. This passivation layer 26 can be 
silicon oxide or silicon nitride. Form a patterned black 
matrix 34 on the passivation layer 26. 
As shoWn in FIG. 4F, bond a transparent substrate 30 onto 

the front surface (the side With the transistor) of the silicon 
substrate 10. The transparent substrate 30 can be glass 
substrate, polymer substrate or other suitable transparent 
material. 

As shoWn in FIG. 4G, the back of the silicon substrate (the 
side Without the transistor) is then polished by chemical 
mechanical polishing, or etched to remove the non 
transparent silicon substrate. 
As shoWn in FIG. 4H, form a suitable color ?lter 28 on the 

bottom surface of the transparent insulator 12 at the trans 
parent insulator side 101 of the thin ?lm transistor panel. 
Form a contact via 36 of the metal contact layer 24 on the 
transparent insulator side 101. 

Referring to FIG. 4], a transparent electrode 18 is formed 
on the color ?lter 28. The transparent electrode 18 connects 
With the metal contact layer 24 by the contact via 36, and 
thus electrically conducts With the transistor thin ?lm 14. 
The transparent electrode 18 can be an indium tin oxide 
(ITO) transparent electrode. The manufacturing process can 
also be performed Without the color ?lter 28 and by forming 
the transparent electrode 18 on the bottom surface of the 
transparent insulator 12. 

Another embodiment of the invention is to bond a trans 
parent substrate (e.g. glass substrate) onto the back of the 
silicon substrate. Etch aWay a certain thickness of the silicon 
substrate to form a crystal silicon thin ?lm Which thickness 
is reduced to about one micrometer. Then manufacture those 
thin ?lm transistors and transparent electrodes on the silicon 
thin ?lm. This process is illustrated by FIGS. 5A~FIG. 5G. 

Referring to FIG. 5A, bond a transparent substrate 30 onto 
the back surface of the silicon substrate 10. The transparent 
substrate 30 can be glass substrate, polymer substrate or 
other suitable transparent material. Also, a thick ?lm can be 
formed on the back of the silicon substrate 10 to act as a 
buffer layer before bonding the transparent substrate. It is 
also possible to not include this buffer layer. 

After that, as illustrated in FIG. 5B, chemical mechanical 
polishing or etching processes can be used to reduce the 
non-transparent silicon substrate 10 to generate a crystal 
silicon thin ?lm 42. The thickness of the crystal thin ?lm can 
be controlled While the thickness reduction process is being 
performed. If the thickness of the crystal silicon thin ?lm 42 
is limited to around one micrometer it is helpful for subse 
quent processes, though the thickness of the crystal silicon 
thin ?lm 42 need not be limited as such. 

As shoWn in FIG. 5C, form a thin ?lm transistor structure 
layer on the crystal silicon thin ?lm 40. Firstly, for a suitable 
source region 43 and drain region 44 (n+ or p+ heavily 
doped region), form a gate insulator 16 on the crystal silicon 
thin ?lm 42. Form a suitable gate electrode 20 on the gate 
insulator 16. 

Referring to FIG. 5C, an interlayer 22 is formed on the 
gate electrode and the gate insulator 16. Photolithographic 
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and etching processes can be performed to obtain a contact 
via exposing the source region 43 and the drain region 44. 
Form a suitable metal contact layer 24 on the interlayer 22 
for conduction from the source region 43 and drain region 44 
to eXternal devices. At this point, the thin ?lm transistor 
structure is formed on the crystal silicon thin ?lm 42. 

Referring to FIG. 5E, etch the interlayer 22 ~ gate insu 
lator 16 and the crystal silicon thin ?lm 42 to obtain a 
suitable contact via 46. 

Referring to FIG. 5F, form a planariZation layer 48 to 
cover the thin ?lm transistor structure and the contact via 46. 
The planariZation layer 48 is used to smooth the surface of 
the thin ?lm transistor panel and increase reliability of the 
produced thin ?lm transistor panel. Moreover, the planariZa 
tion layer 48 is able to ?lter color if a color ?ltering material 
is used as the planariZation layer 48. 

Referring to FIG. 5G, etch the planariZation layer 48 to 
obtain a contact via for eXposing the metal contact layer 24. 
Form a transparent electrode 18 corresponding to the piXel 
via 46 on the planariZation layer 48. The transparent elec 
trode 18 connects With the metal contact layer 24 by the 
contact via of the metal contact layer. At this point, this 
embodiment of the invention for manufacturing thin ?lm 
transistor panels is completed. 

The invention being thus described, it Will be obvious that 
the same may be varied in many Ways. Such variations are 
not to be regarded as a departure from the spirit and scope 
of the invention, and all such modi?cations as Would be 
obvious to one skilled in the art are intended to be included 
Within the scope of the folloWing claims. 
What is claimed is: 
1. Amethod for manufacturing a thin ?lm transistor panel, 

comprising at least the folloWing steps: 
providing a silicon substrate; 
forming a transparent insulator on a front surface of said 

silicon substrate; 
forming a plurality of thin ?lm transistor structures and a 

plurality of corresponding transparent electrodes on 
said transparent insulator; 

forming a black matrix on said plurality of thin ?lm 
transistor structures; 

bonding a transparent substrate onto the front surface of 
said silicon substrate; 

removing said silicon substrate by chemical mechanical 
polishing or an etching process; and 

etching said transparent insulator to eXpose said plurality 
of corresponding transparent electrodes. 

2. A method for manufacturing a thin ?lm transistor panel 
of claim 1, Wherein said transparent insulator is SiOx. 

3. A method for manufacturing a thin ?lm transistor panel 
of claim 1, Wherein said transparent insulator is SiNx. 

4. A method for manufacturing a thin ?lm transistor panel 
of claim 1, Wherein the thickness of said transparent insu 
lator is less than 1 micrometer. 

5. A method for manufacturing a thin ?lm transistor panel 
of claim 1, Wherein said transparent electrode is made of 
indium tin oXide. 

6. A method for manufacturing a thin ?lm transistor panel 
of claim 1, Wherein said transparent substrate is a glass 
substrate. 

7. A method for manufacturing a thin ?lm transistor panel 
of claim 1, Wherein said transparent substrate is a polymer 
substrate. 

8. A method for manufacturing a thin ?lm transistor panel 
of claim 1, Wherein said silicon substrate is non-transparent. 

1O 

15 

25 

35 

45 

55 

65 

8 
9. A method for manufacturing a thin ?lm transistor panel 

of claim 1, further comprising forming metal contacts after 
said plurality of transparent electrodes are formed. 

10. A method for manufacturing a thin ?lm transistor 
panel of claim 1, further comprising forming an alignment 
mark on said transparent insulator. 

11. A method for manufacturing a thin ?lm transistor 
panel of claim 1, Wherein the step of forming said plurality 
of thin ?lm transistor structures and said plurality of corre 
sponding transparent electrodes further comprises: 

forming a transistor thin ?lm on said transparent insulator; 
forming a gate insulator covering said transistor thin ?lm 

and said transparent insulator; 
forming a gate electrode on said gate insulator corre 

sponding to a position of said transistor thin ?lm; 
forming a transparent electrode on said gate insulator; 
forming an interlayer on said gate electrode, said trans 

parent electrode, and said gate insulator; 
forming a metal contact layer on said interlayer for 

conduction betWeen the transparent electrode and the 
transparent thin ?lm; and 

forming a passivation layer on said metal contact layer. 
12. A method for manufacturing a thin ?lm transistor 

panel of claim 11, Wherein the transistor thin ?lm is selected 
from the group consisting of polycrystal silicon(p-Si), poly 
crystal germanium (p-Ge), polycrystal silicon germanium 
(p-SiGe), crystal silicon (c-Si), crystal germanium (c-Ge), 
and crystal silicon germanium (c-SiGe). 

13. A method for manufacturing a thin ?lm transistor 
panel of claim 11, further comprising forming a color ?lter 
on said passivation layer. 

14. A method for manufacturing a thin ?lm transistor 
panel, comprising at least the folloWing steps: 

providing a silicon substrate; 
forming a transparent insulator on a front surface of said 

silicon substrate; 
forming a plurality of thin ?lm transistor structures on 

said transparent insulator; 
bonding a transparent substrate onto the front surface of 

said silicon substrate; 
removing said silicon substrate by chemical mechanical 

polishing or an etching process; and 
forming a plurality of transparent electrodes correspond 

ing to said plurality of thin ?lm transistor structures on 
a bottom surface of said transparent insulator. 

15. A method for forming a thin ?lm transistor panel of 
claim 14, Wherein said transparent insulator is SiOx. 

16. A method for manufacturing a thin ?lm transistor 
panel of claim 14, Wherein said transparent insulator is SiNx. 

17. A method for manufacturing a thin ?lm transistor 
panel of claim 14, Wherein the thickness of said transparent 
insulator is less than 1 micrometer. 

18. A method for manufacturing a thin ?lm transistor 
panel of claim 14, Wherein said transparent electrode is 
made of indium tin oXide. 

19. A method for manufacturing a thin ?lm transistor 
panel of claim 14, Wherein said transparent substrate is a 
glass substrate. 

20. A method for manufacturing a thin ?lm transistor 
panel of claim 14, Wherein said transparent substrate is a 
polymer substrate. 

21. A method for manufacturing a thin ?lm transistor 
panel of claim 14, Wherein said silicon substrate is non 
transparent. 

22. A method for manufacturing a thin ?lm transistor 
panel of claim 14, further comprising forming an alignment 
mark on said transparent insulator. 
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23. A method for manufacturing a thin ?lm transistor 
panel of claim 14, further comprising forming a black matrix 
on said plurality of thin ?lm transistor structures before 
bonding said transparent substrate onto the front surface of 
said silicon substrate. 

24. A method for manufacturing a thin ?lm transistor 
panel of claim 14, Wherein the step of forming said plurality 
of thin ?lm transistor structures and said plurality of corre 
sponding transparent electrodes further comprises: 

forming a transistor thin ?lm on said front surface of said 
transparent insulator; 

forming a gate insulator covering said transistor thin ?lm 
and said plurality of transparent electrodes; 

forming a gate electrode on said gate insulator corre 
sponding to a position of said transistor thin ?lm; 

forming an interlayer on said gate electrode and said gate 
insulator; 

forming a metal contact layer on said interlayer; and 

forming a passivation layer on said metal contact layer. 
25. A method for manufacturing a thin ?lm transistor 

panel of claim 24, Wherein said transistor thin ?lm is 
selected from the group consisting of polycrystal silicon(p 
Si), polycrystal germanium (p-Ge), polycrystal silicon ger 
manium (p-SiGe), crystal silicon (c-Si), crystal germanium 
(c-Ge), and crystal silicon germanium (c-SiGe). 

26. A method for manufacturing a thin ?lm transistor 
panel of claim 14, further comprising forming a color ?lter 
on the bottom surface of said transparent insulator before 
forming said transparent electrode. 

27. Amethod for manufacturing thin ?lm transistor panel, 
comprising at least the folloWing steps: 

providing a silicon substrate; 
bonding a transparent substrate onto a back surface of said 

silicon substrate; 
reducing the thickness of said silicon substrate to form a 

layer of crystal silicon thin ?lm; 
forming a plurality of thin ?lm transistor structures on 

said crystal silicon thin ?lm; 
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10 
etching said thin ?lm transistor structures and said crystal 

silicon thin ?lm to form a suitable piXel via; 
forming a planariZation layer on said thin ?lm transistor 

structures and said piXel via; and 
forming a plurality of transparent electrodes correspond 

ing to the thin ?lm transistor structures on said pla 
nariZation layer, 

Wherein the step of forming said thin ?lm transistor 
structures further comprises: 
forming a source region and a drain region on said 

crystal silicon thin ?lm; 
forming a gate insulator on said crystal silicon thin 

?lm; 
forming a gate electrode on said gate insulator; 
forming an interlayer on said gate electrode and said 

gate insulator; and 
forming a metal contact layer on said interlayer. 

28. A method for manufacturing a thin ?lm transistor 
panel of claim 27, Wherein the thickness of said transparent 
insulator is less than 1 micrometer. 

29. A method for manufacturing a thin ?lm transistor 
panel of claim 27, Wherein said transparent electrode is 
made of indium tin oXide. 

30. A method for manufacturing a thin ?lm transistor 
panel of claim 27, Wherein said transparent substrate is a 
glass substrate. 

31. A method for manufacturing a thin ?lm transistor 
panel of claim 27, Wherein said transparent substrate is a 
polymer substrate. 

32. A method for manufacturing a thin ?lm transistor 
panel of claim 27, Wherein the step of removing said silicon 
substrate includes chemical mechanical polishing. 

33. A method for manufacturing a thin ?lm transistor 
panel of claim 27, Wherein the step of removing said silicon 
substrate includes an etching process. 

34. A method for manufacturing a thin ?lm transistor 
panel of claim 27, Wherein the planariZation layer is also a 
color ?lter. 


